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(54) SEMICONDUCTOR DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To stop up a moisture penetration 
path by a method, wherein a removal region, which extends from 
the surface of a semiconductor chip to a semiconductor substrate, 
is provided to the peripheral side of a semiconductor chip, and an 
interface exposed on the removal region is covered with material 
that is used for a metal spot and/or a rewiring layer. 
SOLUTION: With the increase in number of the so-called metal 
layers provided to an IC, the bottom layer of an interlayer insulating 
film 2 serves an interface between a metal layer and an insulating 
layer, and the interface is exposed at an elimination region. The 
removal region EL extends from the surface of an insulating resin 
layer r to a semiconductor substrate, and the interface between the 
interlayer insulating films 2 is exposed on the side of the removal 
region EL. The side of the removal region EL, where the interface is 
exposed is coated with an interlayer insulating film 9 and a metal 
layer, by which the IC can be sealed up for keeping moisture out, 
and also a material can be formed an interface exposed on the 
elimination region EL on the same process, where a rewiring layer 7 
and a metal post 8 are formed so as to simplify a manufacturing 
process. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor device with which size, parenchyma, etc. of one front face of a 
semiconductor chip are by carrying out, and it has size and by which one front face of said 
semiconductor chip was covered by resin The rewiring layer by which the metal post connected with a 
solder ball or a solder bump and said metal post are connected to said semiconductor chip is prepared. 
In the side face of said perimeter of a semiconductor chip The semiconductor device characterized by 
the ingredient used for said metal post and/or said rewiring layer being covered by the interface which 
the clearance field at which even the lower layer semi-conductor substrate of said semiconductor chip 
arrives was prepared, and was exposed to said clearance field. 

[Claim 2] Said clearance field is a semiconductor device according to claim 1 formed of dicing. 
[Claim 3] Said ingredient is a semiconductor device according to claim 1 or 2 which changes by Cu. 
[Claim 4] Claim 1 by which full cutting is carried out outside the side face which said resin is formed in 
said clearance field, and said interface exposes, a semiconductor device according to claim 2 or 3. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device whose moisture resistance 

improves in detail about a semiconductor device. 

[0002] 

[Description of the Prior Art] Although a semiconductor device is a circumferential governor term, IC is 
made from the condition of a wafer in the shape of a matrix, and, as for this IC, it has the predetermined 
function. IC circuit formation section in which this IC circuit was formed is superficially arranged in the 
shape of a matrix, this IC circuit formation section is surrounded, the dicing line section is prepared in 
the shape of a grid, dicing is carried out along with this dicing line section, and separation formation is 
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carried out at each semiconductor device (semiconductor chip). 

[0003] For example, JP,9-64049,A is detailed. The outline of a chip-size package 50 is explained, IC is 
first made from a wafer 51, and drawing 9 prepares the wafer 51 with which even the passivation film 52 
was covered, forms opening which exposes the metal electrode 53 (for example, bonding pad) of the 
maximum upper layer, and forms the rewiring layer 54 by Cu through this opening. 
[0004] While the metal post 55 is formed in this rewiring layer 54, closure resin 56 is covered by the 
whole region on the whole surface, and a solder bump and the solder ball 57 are formed in the metal 
post 55 exposed from this closure resin 56. 

[0005] This rewiring layer 54 is used in order to station a solder ball or a solder bump on a chip in a 
predetermined pitch. Moreover, it is said that the metal post 55 absorbs the stress generated by heat 
distortion by the mounting substrate which a solder ball or a solder bump fixes by making the height high. 
[0006] Along with the dicing line section 58, dicing is carried out to the shape of a grid in this condition, 
it dissociates separately, and a semiconductor chip 50 is completed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the interface of many interlayer insulation films 
with which the laminating of the side attachment wall of this dicing line was carried out to said 
semiconductor device is exposed. This interface became the encroachment way of moisture and had 
malfunction of said IC circuit, and the problem which causes destruction further. 

[0008] Especially, moreover, an interlayer insulation film is prepared in many layers with the number of 
hierarchies of metal wiring with the 1st interlayer insulation film, the 2nd interlayer insulation film, and 
interlayer insulation film [ of ** a 3rd ] — , distortion and flat nature are taken into consideration for this 
interlayer insulation film itself, the laminating of the film of two or more layers, for example, the TEOS 
film, and the SOG film is carried out repeatedly, and they are constituted. And the interface of these 
film is exposed to the side attachment wall formed in the dicing section, and it was made to generate 
moisture-proof degradation. 
[0009] This invention solves said trouble. 
[0010] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned technical 
problem, the clearance field where the front face of a semiconductor chip to a semi-conductor 
substrate arrives at the side face of the perimeter of a semiconductor chip the 1st is prepared, and it 
solves by covering the ingredient used for the metal post and/or the rewiring layer to the interface 
exposed to said clearance field. 

[001 1] It solves by forming said clearance field in the 2nd by dicing. 
[0012] It solves by using Cu for the 3rd as said ingredient. 

[0013] It solves by carrying out full cutting outside the side face which resin is formed in said clearance 
field and an interface exposes to the 4th. 

[0014] The step-like clearance field was established in the perimeter of a chip, and the interface 
exposed here is covered with the metal post and/or the formation ingredient of a rewiring layer. 
Therefore, this covering material can commit a seal ring and damp-proof improvement can be aimed at. 
[0015] 

[Embodiment of the Invention] Next, the 1st operation gestalt of this invention is explained. 
[0016] In drawing 5 , in IC chip usual wirebonding type, a drawing number 1 is the part of the metal (part 
which functions also as a bonding pad) of the maximum upper layer, and shows the interlayer insulation 
film with which the contact hole C of this aluminum electrode 1 is formed by the drawing number 2. 
[0017] Moreover, metal is formed in the lower layer of this contact hole C by two or more layers, for 
example, it is in contact with a transistor (the transistor of an MOS mold, or transistor of a BIP mold), a 
diffusion field, the Pori Si gate, or Pori Si at it. 

[0018] Here, although the MOS mold explains this example, it cannot be overemphasized that it can 
carry out also by BIP. 
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[0019] Moreover, this structure is IC generally further called metal and two-layer metal — . 
[0020] That is, although not illustrated, it takes for increasing with two-layer and three layer — , there is 
an interface of metal, an insulating layer and an insulating layer, and this another insulating layer formed 
up and down in the lower layer of an interlayer insulation film, and it has exposed to the clearance field 
EL which this interface mentions later. 

[0021] Furthermore, a drawing number 3 shows the passivation film. The passivation film 3 becomes with 
Si nitride, an epoxy resin, or polyimide, and the insulating resin layer r is further covered on this here. 
Since this insulating resin layer r can realize flat nature so that it may mention later, it can make a flat 
the rewiring layer 7 with which it is dotted in a wafer, and can fix the height of the solder ball with which 
it is dotted in a wafer. 

[0022] When contraction resin with a sheet is adopted especially and the film before hardening is 
pressurized with a flat front face press plate (metal mold top metal mold), since the height of metal post 
8 head is uniform, this application-of-pressure section can be contacted in all metal post heads, the 
resin of a head can be eliminated, and the metal exposure with a high precision is attained. A process 
explains for details. 

[0023] Moreover, the nitriding Ti film 5 is formed on the aluminum electrode 1. 

[0024] The opening K to which the passivation film 3 and the insulating resin layer r expose the nitriding 
Ti film 5 is formed, and the thin film layer 6 of Cu is formed here as a plating electrode (seed layer) of 
the rewiring layer 7. And on this, the rewiring layer 7 formed of Cu plating is formed. 
[0025] And all over the chip containing the rewiring layer 7, the resin layer R which consists of resin is 
formed. However, although omitted on a drawing, Si3N4 film may be prepared in the interface of the 
resin layer R, the rewiring layer 7, the resin layer R t and the metal post 8. 

[0026] If the resin layers R are thermosetting and thermoplastics, they can be carried out, and its resin 
of an amic acid film, a polyimide system, and an epoxy system is desirable especially as thermosetting 
resin. Moreover, if it is thermoplastics, a thermoplastic polymer (Hitachi Chemical: high mull) etc. is 
desirable. Moreover, an amic acid film is 30 - 50% of contraction. 

[0027] What made liquefied amic acid the charge of a principal member is prepared, and spin-on of the 
resin R is carried out all over a wafer here. Thickness is about 20-60 micrometers. Then, the 
polymerization of this resin R is carried out by the heat-curing reaction. Temperature is more than 300- 
degreeC. However, the resin which consists of the amic acid in front of heat curing grows into activity 
by the radical of said temperature, reacts with Cu, and has the problem which worsens the interface. 
However, a reaction with this Cu can be prevented by covering Si3N4 film on the front face of a rewiring 
layer. The thickness of Si3N4 film is about 1000-3000A here. 

[0028] Moreover, Si3N4 film is an insulator layer excellent in barrier property, and Si02 film is inferior to 
barrier property compared with Si3N4 film. However, to adopt Si02 film, it is necessary to make the 
thickness thicker than Si3N4 film. Moreover, since Si3N4 film can be formed by the plasma-CVD method, 
the step coverage is also excellent and it is desirable. Furthermore, since the resin layer R is covered 
after forming the metal post 8, if said Si3N4 film is formed, the reaction of the resin layer R which it not 
only prevents the reaction of the resin layer which makes the rewiring layer 7 which consists of Cu, and 
amic acid the charge of a principal member, but makes the metal post 8 which consists of Cu, and amic 
acid the charge of a principal member can also be prevented. 

[0029] If said resin R hardens the resin layer R in the condition of having a fluidity before hardening, it 
will contract to inside in the case of hardening, and the thickness will decrease substantially. Therefore, 
the front face of the resin layer R will be located in a soffit rather than the head of the metal post 8, 
and the metal post 8 will be exposed. Therefore, it is not necessary to grind the resin layer R and to 
expose a head. Moreover, although exposing a head to homogeneity at this polish process needs very 
difficult control, it can be made to expose simply by contraction of resin. However, although it may 
remain thinly on a head, it removes easily by plasma ashing at this time. 

[0030] This process applies resin R with contraction small, of course, and it may grind it in order to 
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expose the head of the metal post 8 after hardening. 

[0031] Therefore, the head of the metal post 8 can attend the edge of the rewiring layer 7, and barrier 
metal can be formed in the head of the metal post 8. nickeNO and Au1 1 are especially formed by 
electroless deposition here. 

[0032] If a direct solder ball is formed after the metal post 8 which consists of Cu, connection resilience 
with a solder ball will deteriorate owing to Cu which oxidized. Moreover, if Au is directly formed for 
antioxidizing, since Au will be spread, nickel is inserted in between, nickel prevents oxidation of Cu and 
Au is carrying out antioxidizing of nickel. Therefore, degradation of a solder ball and strong degradation 
are controlled. 

[0033] Moreover, the solder ball 12 is formed in the head of the metal post 8. 

[0034] The difference between a solder ball and a solder bump is explained here. Ball-like solder is 
prepared separately beforehand, a solder ball fixes in the metal post 8, and a solder bump is formed by 
electrolytic plating through the rewiring layer 7 and the metal post 8. At first, a solder bump is formed as 
film with thickness, and is spherically formed of heat treatment. 

[0035] Here, since a seed layer is removed after forming a metal post, electrolytic plating cannot be 
adopted but a solder ball is prepared in practice. 

[0036] The clearance field shown with EL is formed in the perimeter of chip each currently finally 
prepared in the state of the wafer, and the ingredient of the rewiring layer 7 and/or the metal post 8 is 
covered by the interface exposed here. 

[0037] The front face of the insulating resin layer r to the semi-conductor substrate has reached, and 
this clearance field EL is formed by dicing by the below-mentioned manufacture approach. Therefore, 
the interface of interlayer insulation films is exposed to the side face of a clearance field. Although the 
seal of moisture is realizable by covering an interlayer insulation film and metal on the side face which 
this interface has exposed, simplification of a process is considered and it is formed in the clearance 
field EL at a rewiring layer or the same process as a metal post. Moreover, when protection of IC circuit 
is taken into consideration, there is the need of carrying out the seal of all the interfaces in the lower 
layer of the insulating resin layer r. Since considering this point the upper film is used as the coat film 
from the insulating resin layer r, a seal is made thoroughly. 

[0038] Moreover, the ingredient of three kinds of combination, Cu thin film of a seed layer, a rewiring 
layer, and a metal post, may be covered by this side face. 

[0039] In drawing 5 , Cu6' and T used as the seed layer of a rewiring layer are formed in the clearance 
field. Moreover, the resin layer R is embedded in the depression section which changes with this 
covering material. 

[0040] Full cutting of this clearance field EL is carried out by the dicing blade of width of face narrower 
than this width of face. That is, between the clearance fields EL and the full cutting lines DL which 
reached the semi-conductor substrate at least, said covering material and resin layer R are arranged, 
the interface edge of each class which causes moisture-proof degradation can be covered, and 
prevention of component degradation is attained. 

[0041] Generally a wafer has the thickness of 200-300 micrometers. Moreover, if the thickness of a 
wafer is also taken into consideration that the clearance field EL has just reached the semi-conductor 
substrate (Si substrate) from the insulating resin layer of drawing 5 R> 5 as mentioned above, about 1- 
100 micrometers of a tooth depth are desirable from Si substrate. In addition, although seed layer 6' of 
Cu and ingredient 8' of a metal post are covered, either is sufficient as drawing 8 . 

[0042] Then, the manufacture approach is explained more briefly about the structure of drawing 5 than 
drawing 1 . 

[0043] First, the semi-conductor substrate (wafer) with which LSI which has the aluminum electrode 1 
was formed is prepared, here, it mentioned above — as — one-layer metal and two-layer metal — it is 
IC of .... for example, the source electrode of a transistor and a drain electrode are further formed as a 
metal of an eye, and the aluminum electrode 1 in contact with a drain electrode is formed as a metal of 
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a two-layer eye. 

[0044] Here, after forming the opening C of the interlayer insulation film 2 which a drain electrode 
exposes, the electrode material and the nitriding Ti film 5 which make aluminum the charge of a principal 
member all over a wafer are formed, and dry etching of the aluminum electrode 1 and the nitriding Ti film 
5 is carried out to the predetermined configuration by using a photoresist as a mask. 
[0045] Here, unlike forming a passivation membrane 3 and forming barrier metal from on the opening C 
which carried out opening after this, it can form at once by the photoresist also including the nitriding Ti 
film as a barrier metal, and simple ** of a routing counter becomes possible. 

[0046] Moreover, the nitriding Ti film 5 is functioning as a barrier metal of the thin film layer (seed layer 
for plating) 6 of Cu formed behind. And the nitriding Ti film notes being also effective as an a nti reflection 
film. That is, it is effective also as antihalation of the resist used in the case of patterning. At least 
1200A - about 1300A is the need as antihalation, and in order to have the function of barrier metal in 
this, 2000A - about 3000A is desirable. If formed thickly more than this, the stress which the nitriding Ti 
film generates owing to will occur shortly. 

[0047] Moreover, after patterning of the aluminum electrode 1 and the nitriding Ti film 5 is carried out, 
the passivation film 3 is covered by the whole surface. As passivation film, although Si3N4 film is 
adopted here, polyimide etc. is possible. (Refer to drawing 1 above) 

Then, the insulating resin layer r is covered by the front face of the passivation film 3. Here, the 
photosensitive polyimide film of a positive type is adopted and, as for this insulating resin layer, about 
about 3-5 micrometers is covered. And Opening K is formed. 

[0048] By adopting this photosensitive polyimide film, in patterning of the opening K of drawing 2 , the 
need of forming a photoresist separately and forming Opening K is lost, and adoption of a glass photo 
mask and a metal mask can realize simplification of a process. Of course, a photoresist is also possible. 
And as for this polyimide film, the object of flattening is also adopted. That is, in all fields, in order to be 
uniform, all the height of the metal post 8 sets, and the height of the solder ball 12 needs to be uniform 
and needs to be formed with a precision sufficient [ the rewiring layer 7 ] for a flat. Therefore, polyimide 
resin is applied and the front face is made into the flat by the thing of a request before the reason which 
is resin which has a fluidity with a certain viscosity, and hardening to do for time amount neglect. 
[0049] The aluminum electrode 1 is a part which functions as a wirebonding pad here, when not forming 
as a chip-size package which serves also as the pad for external connection of LSI, and consists of a 
solder ball (solder bump). 

[0050] Moreover, a clearance field larger than dicing width of face prepares in the field to which a dicing 
line is formed in formation and coincidence of Opening K, and it is ****. For example, if there is an 
insulating resin layer r with photosensitivity, Opening K and the field corresponding to the clearance field 
EL are first removed in this insulating resin layer r, this insulating resin layer r will serve as a mask, and 
the passivation film 3 and an interlayer insulation film 2 will be removed. If it carries out by etching with 
selectivity, in Opening K side, TiN5 will become a stopper even if the etching depth of the clearance field 
EL is deep. 

[0051] The interface of an interlayer insulation film 2, the passivation film 3, and the insulating resin 
layer r is exposed to the side face of the clearance field EL here. (Refer to drawing 2 above) 
Then, the thin film layer 6 of Cu is formed in the whole surface. This thin film layer 6 of Cu serves as a 
plating electrode of the rewiring layer 7 behind, for example, is formed by about about 1 000-2000A 
thickness of sputtering. 

[0052] Then, on the whole surface, the photoresist layer PR 1 is applied and the photoresist PR 1 
corresponding to the rewiring layer 7 and the clearance field EL is removed. 

[0053] Then, the ingredient of the rewiring layer 7 is formed also in the front face of the clearance field 
EL through seed layer 6' at the same time it uses as a plating electrode the thin film layer 6 of Cu 
exposed to opening of this photoresist PR 1 and forms the rewiring layer 7. In order to secure a 
mechanical strength, it is necessary to form this rewiring layer 7 in about 2-5 micrometers thickly. Here, 
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although formed using plating, you may form by vacuum evaporationo, sputtering, etc. 

[0054] Moreover, only a seed layer is formed in the front face of the clearance field EL, or a seed layer 

and a rewiring layer ingredient may be formed, see drawing 3 above) 

Then, the photoresist layer PR 1 is removed, the photoresist PR 2 which exposed the field in which the 
metal post 8 is formed is formed, and the metal post 8 of Cu is formed in this outcrop by electrolytic 
plating. The thin film layer 6 of Cu is utilized also for this as a plating electrode. This metal post is 
formed in height of about 30-40 micrometers. 

[0055] Sputtering can be considered as approaches other than electrolytic plating plating also here. 
[0056] Moreover, although the part of the clearance field EL is covered by the photoresist PR 2, it may 
also expose the part here and may form the ingredient of the metal post 8 by a diagram. A metal post 
ingredient is embedded again in the slot formed of covering material 6' formed in the clearance field EL, 
and T. In the case of the dicing of drawing 5 , in drawing 4 , since resin exists mostly, the loading of a 
blade generates this, but if the metal post ingredient is embedded, since the amount of the part resin 
layer R will become less, the life of a blade is prolonged. (Refer to drawing 4 above) 
Then, a photoresist PR 2 is removed and the thin film layer 6 of Cu and 6' are removed by using the 
rewiring layer 7 and covering material T as a mask. 

[0057] Although the process shown below was skipped in the drawing, it may put Si3N4 film on all front 
faces by the plasma-CVD method also including the rewiring layer 7, the metal post 8, and covering 
material 7'. 

[0058] This is because the resin R and Cu before hardening formed at a next process reacts with heat. 
Therefore, it has the problem on which this interface deteriorates. Therefore, it is necessary to cover all 
of the rewiring layer 7, the metal post 8, and covering material T by this Si3N4 film. Of course, this 
Si3N4 film can be omitted, when degradation of an interface does not occur. 

[0059] Moreover, if Si3N4 film is formed after forming the metal post 8, it can cover also including the 
covering material which consists of the rewiring layer 7, the metal post 8, and this metal post ingredient. 
Moreover, although it is necessary to protect the side face M which patterning was carried out and has 
been exposed together, since Si3N4 film is covered after carrying out patterning of both, a side face M 
is protected together here. 

[0060] Then, the resin layer R is applied to the whole surface. 

[0061] This resin has a fluidity at first, and after a heat-curing reaction finishes, that thickness 
decreases greatly. 

[0062] Since this resin has a fluidity, it can realize flat nature before hardening, and it is located in a 
soffit from reduction of thickness, therefore a metal post head. 

[0063] Moreover, the insulating resin layers R and r also have the following merit. When the resin which 
is generally viscous is applied by the dispenser, even if it has carried out degassing, the problem which 
incorporates air bubbles is in inside. When it sinters with air bubbles incorporated, there is a problem on 
which air bubbles explode in the elevated-temperature ambient atmosphere activity by the side of a 
future process or a user. 

[0064] At this process, it applies by spin-on, and the viscosity is adjusted so that it can form in about 
20-30-micrometer thickness with 1 time of spin. Consequently, bigger air bubbles than this thickness 
burst and disappear, because membranous thickness is thin. Moreover, air bubbles smaller than this 
thickness are also flown outside together with the resin flown with the centrifugal force of spin-on 
outside, and can form the film without air bubbles. 

[0065] Moreover, the insulating resin layer R needs about 50 micrometers as thickness, adopts the 
principle mentioned above in this case, divides and applies it to multiple times by spin-on, and it can be 
formed, removing air bubbles. 

[0066] Without, of course adopting spin-on, you may apply by the dispenser and may close with metal 
mold. 

[0067] Furthermore, the point of this insulating resin layer R is contracting in the case of hardening. 
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Generally resin is carrying out a certain amount of contraction after hardening. However, this insulating 
resin layer R is contracted in BEKU, and the front face of the insulating resin layer R is located in a 
soffit rather than the head of the metal post 8. Therefore, since the head of the metal post 8 is exposed, 
fixing of a solder ball is attained. 

[0068] Moreover, although it is necessary to enlarge the rates of exposure also including the side face 
of the metal post 8 in order to raise the reinforcement of a solder ball, the rate of exposure is 
controllable because this also controls the coverage of the insulating resin layer R. 

[0069] Moreover, what is necessary is just to carry out polish or plasma ashing of that front face simply 
in this case, although the very thin film may remain on the head of the metal post 8 after hardening. 
Since the height of a metal post is homogeneity as especially mentioned above, all heads can be made 
clean if a polish plate with flat nature is adopted. 

[0070] Moreover, after covering the insulating resin layer R, carrying out semi-hardening to extent which 
can be ground and grinding to near the head of the metal post 8, you may harden thoroughly. In this 
case, since only the very thin film remains in the head of the metal post 8, even if contraction of the 
insulating resin layer R is small, a metal post can be exposed by contraction of an insulating resin layer. 
That is, what is necessary is to grind according to it, or to determine moreover or how much it grinds, 
and just to expose a metal post with it, since the thickness which can be arranged after the metal post 
8 is decided by contraction of resin. 

[0071] Moreover, since Si3N4 film is formed in the head of a metal post when said Si3N4 film is formed, 
it is removed by wet etching, dry etching, or polish in this case. 

[0072] Furthermore, nickel 10 and Au are plated by the exposed metal post 8. Here, since the thin film 
layer 6 of Cu is removed considering the rewiring layer 7 as a mask, electroless deposition is adopted, 
nickel is formed by about 1 micrometer and Au1 1 is formed by about 5000A. 

[0073] When an insulating resin layer is applied to the upper layer of a metal post head and this is 
ground, search of a metal post is dramatically difficult. Moreover, since Au is in the maximum upper layer 
by about 5000A thickness, if flat polish is not realized, Au has come out of a certain post, as for another 
post, an insulating resin layer will hang on Au, and another post will make the condition that Au is 
deleted. That is, since it serves also as oxidization of nickel, the place which has performed fixing of a 
solder ball, a weak place, and the place which is not made at all occur. 

[0074] since the metal post 8 has exposed this invention — the barrier metal 10 and 1 1 — precision — 
it can form highly and the sticking tendency of the solder ball 12 also becomes good. 
[0075] Although the contraction mold explained this resin layer R, you may grind, as mentioned above. 
That is, in the resin layer R, the metal post 8 may be ground until the metal post 8 is exposed a bonnet 
and after that thoroughly. Since the resin layer R is filling the 1st slot, this polish process can also 
prevent a crack etc. 

[0076] Furthermore, although not illustrated, back grinding of the wafer front face is covered and carried 
out with a protection sheet, and thickness of a wafer is made thin. 

[0077] By a diagram, although omitted, after carrying out back grinding, resin may be covered to a wafer 
side. This prevents the curvature of the wafer generated by contraction of the insulating resin layer R at 
the same time the blemish generated in the case of back grinding prevents KAKE of the wafer generated 
owing to. 

[0078] Therefore, since the resin layer R with large contraction is shown in a front face, the resin layer 
R of comparable thickness needs to be formed also in a rear face. Moreover, the insulating resin layer r 
is taken into consideration, and comparable [ at least / as the thickness of the resin layer R ], it is 
thicker than this, and the thickness of thickness extent of the maximum resin layer R and the resin layer 
r is an object for **. Moreover, if curvature when the protection and the chip size to KAKE of a chip are 
large is taken into consideration, the protection resin formed in this rear face can also be made to 
remain as a product, since dicing is carried out next. 

[0079] At the end, alignment of the prepared solder ball 12 is carried out, and it carries and carries out a 
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reflow. And according to a dicing process, a semi-conductor substrate is divided into a chip along the 
scribe line DL, and is completed as a chip-size package. 
[0080] The timing which fuses solder here is before dicing. 

[0081] this dicing — when it comes to the description of this invention — time — it is — a dicing blade 
narrower than the clearance field EL — preparing — this — using — the clearance field EL — full 
cutting is mostly carried out in the pin centerjarge. Since the clearance field EL is realized by the half 
cutting which even for example, the semi-conductor substrate has reached, the interface edge of each 
class formed in the upper layer from a semi-conductor substrate is protected in said enveloping layer 6', 
7', and the resin layer R, and serves as CSP. 

[0082] As mentioned above, although the rewiring mold has explained this invention, it cannot be 
overemphasized that it can carry out also with a plastic molded type. 

[0083] Moreover, in this application, the film F with sheet 30 may be adopted as an insulating resin layer 
R- 

[0084] Then, the gestalt of the 2nd operation is explained. This uses metal post material as covering 
material. It is the same until it forms the seed layer 6 of drawing 3 , and 6'. 

[0085] After a seed layer is formed, the photoresist PR 1 to which the formation field of the rewiring 
layer 7 was exposed is formed. Here, the clearance field EL is covered. And the rewiring layer 7 is 
formed through the seed layer 6 and 6\ (Refer to drawing 6 above) 

Then, covering material 8' is formed at the same time it removes a photoresist PR 1 , it forms the 
photoresist PR 2 which the formation field of the metal post 8 and the formation field of the clearance 
field EL exposed and it forms the metal post 8 through the seed layer 6. (Refer to drawing 7 above) 
Furthermore, a photoresist PR 2 is removed, the resin layer R is formed, and the dicing of the solder ball 
is formed and carried out. this process — the process of drawing 5 , and parenchyma — since it is the 
same, detailed explanation is omitted. 

[0086] The gestalt of both operations is formed by dicing, or the clearance field EL may be realized by 
etching. 

[0087] As mentioned above, since a rewiring layer ingredient and a metal post ingredient can be covered, 
the function as a seal ring can be given to the field which the interface of the clearance field EL has 
exposed. And since this invention is prepared in the last-minute place of a dicing field unlike preparing 
separately the seal ring which changes with the electrode of IC formation field, it can realize, without 
enlarging size of a chip-size package. 
[0088] 

[Effect of the Invention] According to this invention, the clearance field at which the front face of a 
semiconductor chip to a semi-conductor substrate arrives can be established in the side face of the 
perimeter of a semiconductor chip the 1st, and covering the ingredient used for the metal post and/or 
the rewiring layer to the interface exposed to said clearance field can close the encroachment way of 
the moisture leading to aging. 

[0089] The formation time amount of the clearance field EL can be substantially shortened by forming 
said clearance field in the 2nd by dicing. 

[0090] The seal of a duplexes realizable by carrying out full cutting outside the side face which resin is 
formed in said clearance field and an interface exposes to the 3rd. 

[0091] Furthermore, it can form by sharing the plating process of Cu, without adding a process 
separately. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 1st operation gestalt of this invention. 

[Drawing 2] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 1st operation gestalt of this invention. 

[Drawing 3] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 1st operation gestalt of this invention. 

[Drawing 4] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 1 st operation gestalt of this invention. 

[Drawing 5] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 1st operation gestalt of this invention. 

[Drawing 6] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 2nd operation gestalt of this invention. 

[Drawing 7] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 2nd operation gestalt of this invention. 

[Drawing 8] It is drawing explaining the manufacture approach of the semiconductor device concerning 
the 2nd operation gestalt of this invention. 

[Drawing 9] It is drawing explaining the conventional chip-size package. 
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